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1 

{tT*xa<h. 

fi£-r*xa«i:«fc9fcD. io 

[81*112] flffE±flI*««»J«-r-5Xlltt, Pt, 
I r, Ru, I r 02 &5WiRu02 £fflfE3i$ftt# 
gt-tlCXAy^U > ^ tC J; 9 J&fiKTSXa 

tt, P b (Z r , T i ) O3 £fcfi (P b, L a) Z 

r, Ti) 03 «k0ft*££*!ft«i-r*tt*1ll£fc 2" 

« 2 IBtt<Z)¥**g*<Z>ai£3r&. 
[1**314] ^tA-y^$tt5¥Ift:giCilM 

M^it^-r^xgi. 

Kft»H^*fc;fc^TfR&a-r-5X84:, 30 
WfBffifb#Ba+t;::fcttS?S*M3Xa©&, mrIHl5l*#: 

at ± »c ±fli«s * »jsK-r « xa t «t o ^ s c t * t 
m#m 5 ] wffi^iSttssHa+TOTSRfflaxatt. 

4 0 0-9 0 0° C©fiSH©iaS(Ct5^TSIff 

[§i»*3i6] (WME^D^*^ hJH«afl9BI«#g| 
tt. Pb (Zr, Ti) O3 , (Pb, La) (Zr, 
Ti) 3, (Ba, Sr) TiOj, (Sr. B a) T 

i O3 , S r T 1 Os ±tJ&4S*>51Bft4^i$» 40 
M it 3111*31 4 Sfcte 5 IBttO¥*{*&B<Z)8ie:& 
ft. 

[■1**7] wi2±««ii*wric"r*iai4, »{b» 

43t^T. 50 



2 

mt 3 * * U -t* + a- j/ 37 nftff t Btttir ®« t mm. m \z u 
MBW«ft-**At->*«±K:»jfcsn&, p t «t9&* 

[M*JS9] tfrIB±#J«S©xn-y^x-7 5 i >^jt^ 

■tznmm 8 bb^w^^^hb^^m. 

Tffl«« & ^fiE-r & xa t . 

it5!ETffi*«± \z ■mmnvf-m * *«-r § xa t . 

mfHBiiSiJl«:#:^Sr. MfB^gtt^B^+W^SXa© 

mmm<tnmm.*iz&i,i2>m!iB ! wx®<D'&. mmm%m 
#m±tz±.mmm*j&i&-r2>xm t «t o & o . 

**«*{bU&(.iJ:5Scia«TI»«ia-r*xa«:$trii: 

[»*fl2] ffi8BffiRttf*:ME». (Ba, Sr) T 
i O3 , TazOs, S r T i O3 , Pb (Zr, T 
i) O3, (Pb, La) (Zr, Ta) O3±0ft-5> 

[»*S13] H5fBTfiiJ«g«, Pt, Ru, I r, 
I r O2 , R11O2, S r Ru03 , WN<fcD&3i$<fc 
OiiKSn^Cli^^mtT 2>«*S1 0-1 2©5 

[W*JS14] T«li***f«Ilt, 

mTfBTffl*®±tC^D:/X*K hiM3Sigs:#-r-5S§tt#: 
5Xa<t:. 

m%*mtmmmzwmx.z>T.mt. 
wtB^b^-H^f tc*3tts^saaxa©«. ambk«# 
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[0 0 0 1 ] 

cn&tt#^i±<z)iH«gffiT»o> :71c -rat 
[ooo2] i^u Baf-f^*«m*itt«tt 
"ta yy?- h«fii:««s«fif©jgTsat5 eep 

#<^TI/^o W:777ya^ : E , JttDRAMtB 

aswan-ct^a. 

[0 0 0 3] EEPROM^77'r>a^tUT 

[0004] znicaru ttF*«9fiR*ffgia)S«5>s 

CO^TEIfc^ftWtfM^'JgB (JWTF e RAMi 
Ef) Wl^^tlTV^ 0 .^SFeRAMT'ttl^W 
^^EU-fe^h^>^X^ rt*D RAM{7)^p t l^^tC*— 
©MOSFETiOftt), *^Uir;U*-WV>^if><0SS 
IM^PZT (Pb (Zr, Ti) O3 ) fcS^HP 
L ZT (P b (Z r , T i , La) O3 ) «<Z)3filSS#: 

^olfgTfe^o F e RAM««#(0H1SnlCj:?)36 

hXU^7 HD>©aACJ:oTff&^EEPRO 
M^y^y vzl^^EU fctt^T»#ii*jg**tl 0 0 0 
W4*nRJ:j8< £ D > 1 / 1 

[0 0 0 5 ] SffUgant^^F e RAMtel Mmitfj 



4 

F e RAMO*IBft:ta6K:iia&act3WilFS«SnT^ 
[0 0 0 6] 

[fiESODftffi] H 1 tefi£*GDF e RAM 1 0 (Dffif&Z^ 
-To HlSSHH-TSK:, FeRAMlOttpiSilS 

1 i±t»aaft, mJHB s iisi i*Htc»47-r-;u 

;H7>yX^^y- hWil 3rt*F e RAMCD7- K 
jSKc*fJSLTJgfiEan, aefcWfiftKl l*»CttflJE 
3<Z)jBi«tCn+ ffl©Jfctt<H«l 1A. 11 

I tfcttMEJMMWKl 1 At 1 1 BtOBCft*^ 

[0 0 0 7 ] jttlBy-h«*l 3temJfES i 1 1 CD 
SB*WEiStt««^*5^TBI3CVDIft{bl«l 4lCck 

ftffil 5krJ:0«ton*. MEniHttftK 1 5 4««cttfitt 
Effi*»fci 1 B^lHi«n>^^ h*-;n 5 A** 
^j&an, mfEa>^^ h*-;n 5 A»4tBU vUzi> 

[0008] ae>ic, mmmmmmi s±\z\tmi&7 

y{fl 6©«m»SBI5<fc5^T i /T i N 

II ?a«»j*sn, mmmmmi 7±icp t#<fc0£s 
Tflmes 1 8 «j»ssn*. $ s tctfffETfflss 1 8 ± 

tliPZT (Pb (Zr, Ti) O3 ) 
30 T ( (Pb, La) (Zr, Ti) O3) ck9&<53£St 
•#■1 9#»*sn, ffiE»9S«#Rl 9±tC*4P t 

«cfcoa*±«««2 oa*»j5fc an*. 

[0 0 0 9] ffiET««« 1 8 , 1 9 *ct« 

±ffl'J®ffi 2 0 «fc 0 £ * sSB^f*:* ^ A° 5/^ OflJfiffltt c 

vD»fb«2 1 Kcfcowbn, a&icfl«rE3Sss«fMr* 

/t3/^<0±{*»4JiBHe»lll2 2fcJ:i5«ton*. ffiEM 
IRHfiftK2 2 4>icaWfitttt««2 2 A£iii±iT3n> 

h*-;u2 2 African, mfiiifflffiMft2 2 ± 

JCttWEn>^^ h3jx-;i/2 2 Afc;fc^TMEl£«<H* 
40 2 2 At a >^ hT^A 1 »*W4A 1 ft4±t)36:-5 

[0 0 10] 0 2 ttEl 1 CDF e RAM 1 0 fclfi^TWE 

3£r«#ri 9 1 i/tttbfts p l z t© g 

R3 2Sr#Ha-r*JC, Bl^FeRAMlOC* 

^TfflETffljaa 1 8 ^±iii2 0 t©B»c0f«<z)» 

#a*«£E«rHia"r*c:t^<J;t), ffiE&flt«fr]R 1 9 
*«*T*PLZTHI4i©a»»S3jtK|KU % 0fSc7)- 

fflH»«**MrEa»«#Ki 9*fc»*asn*. 

0 1 CDF e RAM 1 0 Ki3V>T»#&*nfc— «fiMB* 

so R*tBT {c^mfEy- Kid, ta^y-nsi3& 
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sttftb. mtE^*;Mgisg£iioTOTf3fcr v vwmm 

2 3 fClgnS^mSr^aiTS. H2©hX7 i 'J->;*JU- 
■7 p fC*^TH#3SS^-tfn(C^^-5<i2 P r. ffc^ 
^S^«80ffl*^#^St*F e RAM 1 0 fC £-5>tif#g© 

&mmm\zta2tiz>. -5*jst©« 

feMWMlSKCSO, -£■©*§* F e RAM 1 0 ©{gm 
ilWmifi^im\Zt^ 0 iff^t, ilCFe RAM 1 
0 TU5$iiftI 1 9 ©2S@#*S 2 P r ©I^l^ftt 

tOOll] £fc. 0 1 {C^T^iJimft:^ 1 9 £®ofc 10 
^^^tUgMtt^-WSSDRAMtUTfcffifflpJtg 

t&&„ z.<Dm&, ^mm#mi 9commmmm\ziK 

Z ^tc sb , * r /t -> ^ $ Ptt <h b ft < t t> 
[0 0 12] 

[»W*«*»U«t5t-ra«l8H tC^T, £©J:3ft 
ttttRl 9©*NiftXiI£±8B««2 0OMli*J# 

ft ^ t . 5iins#+ -v ^ cbt aoi#tttt» e *aft 

[0 0 13] ^-5!i^«^+-v/t->37CD^ 
J&TH. SSJtCT i /t i N#$i£©&-*Ji 1 7 :fccfctf P 
t «fcDfc*Tffl!l««l 8*5. WfB@P B 1*6ig!« 1 5XirM 

^(c^ojii^essn, ^viTMrfaTfijffi® i 8±icp 
stt»Hs;+T»«-ra^<tk:«tt), tkmisob so 
[0014] &tc, M£%e$«#St i 9tt»fl:*H« 

cfj, ^iU^|tCtt7 0 0~8 0 0 ° CCOia^T^S^ 

n, M^nfepZTTOiitsns. amb 

1 9 ^Kft^HM+T^af 2>Z.t\Z& 

si 8\z&m?&z\tizft-DT&i$.2tiz>mm!Kt%&i& 
[0015] mz&mm&m 1 9 ©jbjs©«, ii9± 

KtttfllE±ffl««2 0*?, P tBt©*»tc«fcOJgMfc£ft 

^©iss, ftttBXfflij^n 2 0 ommmmnm 2 0 s 

tftfiTt-SP trt^ftbftUck^KA r «?©?F?gtt#Bm 
+t?tfbhTV^c. bfrb, Ciro=t5lC±fflmil2 0 s 

£«^K:tt, maB&»tt»R£l 9^&»**«±fl!l««2 

ft-r-5©#i&tt<E>nft^„ 50 
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[0 0 16] ctO^^fCtt. ffilB±ft|««B2 0©fl2j£ 

b, *©»*£i;*P t i^i®ffiIMOlS«tLT 
[0 0 17] f.T, #»"HH:±ia©RIB*i!?*bfc*r 

ft £ IhI £3£gf ^ is 9 *> J: If* ©§l jfi^r 

a, s b\zfrftz&mnw*'?rt>'*zm-tz>¥mfcm 
m&kxs'tvmmjjm&mm-rzz.tiz&z. 

[0018] 

■t&ni (ctE*bfc«j:^{;, !fi»«#:*^A'>^*#-r 

lit, W8BT««ffi±tc^D^x*-f h£MJ|ji**"r 

#Ha+(c*^Ti^Mab, isftft-raxai. wib«s 

JiftXg©«> WfE!S««<*:it±»C±fl!l««*»J«-r* 
Xg£J;9ft9, W83±ffl!««*JBl*'f *X8K:*Vi 

tCfB*bfeJ;3tC, WfBXfflWfiiSr^EEf -aXStt. P 
t, I r, Ru, I r O2 afe5W4Ru02 SriifrfBSifjf 
«#«± X A° y ^ u > if\z J; 0 ffM-T 5 XS s^tr c 

=kD, Sfcf4»*3B3U:BB«cbfc«fc'5tc, BfrlB^n^x 
hS!fl»ifico!S»|«#Bltt. P b (Z r, T i ) 03 
(Pb, La) (Zr, Ti) O3 £9 
S:!t*m<i:T^«*S 1 *fcfi 2 HB«fec73^^#:gg<D$Sjig 

«jfi**-r*»«*Bts**-r*xat. MGBi«^ei 

<t. HufBljfS#:M*. WIB^ffitt^H^4>C0#*MaxS 
©ft. Kft*H»*K*^TJM&S-r«lS£. StHB^ 

ft»Ha+(c*tts«waaxe©«. mffBins^KXfc 

^ff«M©«ii*ffi{c<J;D, *fetttt*«5(clB«bfe 

=k-5(c. iwae^ffitt»H«(t>-r©»jjaaxett. 400 
~9oo° ctoffiwvmmiz&^TnfttsnzzLt&ft 
mt:?z®&m4ftm<D¥mfrmw.<Dnmijm\z£K>. 

SIWI iS©lS*#:^tt. Pb (Zr, Ti) O3, (P 

b, L a) ( Z r , T i) j , (B a, S r) T i 
O3, (Sr. Ba) T i O3 , S r T i O3 «fc 0 
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SA^aan* n <t t-r 4 5 ib« 
» 4 1 -cnn $ n* c <t 1 1 z> mason. 4 ~ 6 o 5 

\z && £ ft * u -fe;u h 7 > 5? X * t , ffi E*«± 

-T 3 R ^fr* t/ty^Ii, Mf3R«#* *r\'s9 m± 
(cjgfig^nfc. P t «k?)ftSJ:«»II<S:«J;Ofc0, ifflBB 

-r c i *<&m. t r * ¥*#ieifts« tc j; 0 , s test * 

II 9 tC f B*S b fc «fc 5 tC . Wf B-hflJ^H CD X A y ^ X y ? 

Mi&L> tcm&iz ma±mnm^m-t7.A y 9 x ^ > ^ 
aftcfc 0 & 1 v *x ^ a« & c: t 

*i(#afr*ai*si8aa«fc«)^aMt:E«SKJc«tr), s 

it. flffaaT««a±ci«««<t:»*ii«'r*iat, 
jMt-rsxgt. AMBftsHBttRg. we^fStt^HSt 

lit, Wffi»{k#H«+K:*tt«JI*«iSxew«. w 30 
8Eifi5R«ft:Bt±lC±fl!l«fii*»J5S-r *XS t «k 0 ft 0 . 

■tz>¥m#m&<nm&jjmz£ v . 1 1 

^mtT^nmmi omm^m^s^mm^mz 

ffcJBm. (Ba, Sr) T i O3 , Ta20s, SrT 40 
i03, (Pb (Zr, Ti) O3, (Pb, La) 
(Zr, Ti) 03 £r>t£Z>Wt£<0MU2nz>Z.tZ¥f 

mttzimm 1 o 1 1 8B«ccD^ae#:s^cosjj£ 

;£r£t;:J;D. 3»c8E«bfcJ:'5fc, WfB 

TfiJmHte. Pr, Ru. Ir, IrOz, RuOj, 
SrRuOj, WNJ:9ft4»«fcr)iI#3ft4C,!:*W 

mt-r*mnemi o~i 2 ©3^, ^-rn^-JSK«© 
¥#*gi©nss tc j: 0 , stzmn skm 1 4 kie* 
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aiit. mtmn&mz, mmm<tnmn.*\z&^T 

[0 0 19] [f^ffl] *»WCJ:ntf. *«#^t'J8 

[0 0 2 0] Sfc*^^{Cj:n«, PZT^PLZTf 

t^T#, ?JS5i-ffi2 P r<nm%m±{tT°^Z>. Sfe. 
Wffi^nyx*^ hS©IS«*#«|**^f4BST, S 
BT, STO«©ifiSBI«#gt«)ilS«{tSr. S^OlC^Ffgtt 

{aiJ*@<tBll*#:^<i:ro^^ffi(C*5tt-5P t tO<D«SJ£ 

u t t-r ^> ^ f /i -> ^ * © u - ^ mm^mmm \z&m $ 

[0 0 2 1 ] *fc*«Wfc«tn«, W!B^{b#H^4"T 

^ ->*0TflraftM*ft: bftv^ «fc ^ umm-cm 
fftsctcii), Tffl@Sco^{b, *3J:^cn(c{*ei 

ft 3 d t ^oltltcft 0 . «R«*K©»f«**<«^{bS 

n*. 

[0 0 2 2] 

(B) «*^HJ©^ i *jfi«fc«k«9SBI«#4 l v/X>'^ 
3 OCOSSjfiXS^^-r,. 113 (A) £#Hg-r S i 

*«3 i±ic«s i 02 ^3 2-hmmt\z&<om2 0 0 

nmcDJP${Cfl2fi££nT&9. mffBS iOzi3 2±i; 
«T i RtP t^tSrlH^fflSLfcP t/T i 1Sig<DT 
ffl^ffi^ 3 3 *t. « 1 (CtkT XA'-y ^ U >ytC 

[0 0 2 3] 
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ArtfXE 
(mTorr) 


DC Power 
(KW) 


t ime 

(S) 


fill? 
(nm) 


Ti 


1 0 


1.0 


10 


20 


P t 


1 0 


1.0 


20 


100 



[0 0 2 4] 
[*2] 



MM 3 3±(CP L ZTBi3 4^'X/\'-y 



A r # 
(mTorr) 


RF Power 
(KW) 


B#(BJ 
(rain) 




1 0 


1. 5 


10 


300 
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*4>(C*3^T, ttl^tl 6 5 0 ° C*iO:7 5 0 o CCD© 

t5«k5t:. WfBPL ZT13 4 *flH0»C^iStt»H« 
t»(C*5^-C^ft{bT-5Jli»Cj;0, T«*1S3 3 ^Jftfig 
"f£P tUftSftttflsL «®3 3iPLZTi34i(D 
ffl©*5*fflififlrK:*5tt*P t tO©ffiSl£«**MifW*n 
-5c *fc*Sft{bcOi^*, mffBP L ZTI^3 4 4>(c*3^ 
T< PLZTfflgftlJIJl/Kl 1 l>^|S](CS2(6]-r 

?>. $?>(CHffg3PLZTK3 4<D^^it^mmnm^ 

[0 0 2 5] l»8B<Sftfl:UfcPLZT«t3 4±k: 

[0 0 2 6] 
[«3] 





A r iSXW. 
(mTorr) 


(raTorr) 


DC Power 
(KW) 


time 
(S) 


mm 

(nm) 


p t 


5 


1 


0. 3 


200 


100 



»**$Oftfl=TTfftt5::tK:J:0, ffffEPLZTil 

3 4t±fflfg3 5 fc<Z>*i?-HfCl5frt-5PLZT«3 4 
MS3 5!0««fttS. Cin^J:0, PLZTi34 
[0 0 2 7 ] ^{C, EI3 (B) ©iBfcfc^T, WIB±^ 



1113 5, PLZTK3 4 43cfcrTFfl'J«ffiJi3 3£ 
g4fC^t^#TX/Vy^x^5F>^U TffiSHA 0 ^ 
->33A, *-WV>*»»Btr<*->3 4 A*3<fctf± 
MI^->3 5A6*ftfnT«tSI 33, PL 
ZTS3 4«itfi:mi|3 5 t»*l/T»*T*. 

[0 0 2 8] 

[*4] 





A r #XE 
(iTorr) 


Power 
(KW) 


(rain) 


Pt 


0. 2 


1 


3 


(Pb.La)(Zr,Ti)0, 


0. 2 


1 


5 



3i5tt. z<D£oizvTftibniz&mn#*-*rt~>? 3 * [0029] 





2 P r 
(j!/C/crn 8 ) 


Leakage Current (-5V/t5v) 
(A/cm*) 




17.4 


3. 4E-4/4. 2E-4 




48.2 


1.5E-7/4. 2E-7 


wmh (±ams^^) 


51. i 


1. LE-7/2.7E-7 



§13 4 39fSfbSH«4>(c«^'5ftaina3 (7 5 o° 
c, 6 0&m) (Ccto»ft{ksn, ^fe±iiti3 5 

[0030] is e#BH-r*»c 3 4awi 



50 



[0 0 3 1 ] 05H £(B«fc5lCbTf#Snfc®R«# 
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&^mtz>\z. fie*cD*stcj;«)^-v/t->^T«, sag 
ftm2P r (Dm.ten&.wm-y-^ fiwmifetmmzmm 
m&jizi&TZihsbzmizttL. mm^mm»m3 4 *m 

4 \Z7F.-t 2 SKiMili (Cck 0 SSSrt: $ 

»4, W12P r ©*ffc(4. 4>ft< ife 1 7J[sISJtW 

+ tc *3 V ^T^-T -S d i \z <£ 0 . ttJEBliq-tM Z> )V&tfi 

[0 0 3 2] i6H *^Jfiffl|©»»|*flJ^ + A°->37 3 

o fieswfeoijtttbrs-r. fcaru 

ft*©3£l£*#=lr^/1v-*Tt4, & 5 ©ft*©3i!ffilrt£ 
*'V^->^tBI«tC. 3£K«#gt3 4tfmtmw%*\z 
t5^T^^{b$n> £fc_t«IHIJi3 5*tA r#ffl^4 I 
-ZV>7>r\y9\z&K)BtfL-Znx^Z>. 06£#RgT-5 

©ffi«l 5 0° CT©^fflaCDgB^i|^P#{CBSiSi^W^ 
<KT*J&»*©K:;t*U !i>ilim#IJi3 4£04©2|=m e 
^ffiSxeicJ:0«S^t;$-l±fc»^fC«, 1 0B#RSI©« 
*n?fc$l®#Ei2 p rrofi«fi4 or, «^*tt3T<fc 

113 5 £»fb»H«*-CJBj£Lfc«£K:tt. JSg^ffi 
2P r©{il(4£<~>(C;*C^<, L^fe^SaaB#M(C«toT 
tttaiA,i*M^L^^^i*?t3^-5. 
[0 0 3 3] B7H *HJfi«aj©aiKflMt:^^/X'>^3 
orotOu^HM, fi£*©t>©iitte<LT^-r. fefc* 30 
U «©llilii!|:+t/ty^Tli 5 ©fi£*©3£l£ 
«^^^/1->^i|W|titC, 5t^im^3 4 3&^{b#H» 

r©«f4#«t/h$<. Sfcl5 0* CT?©*MaS©BI! 
tCfc. SS»I2P r ©ft»4«j4 O^eBt^i^tCllSiS 

s»S2 p r<73ffi«^5 ogare. juaawnict-aT 
(4«i^M'>L&^::i?&*fc>a>.5. 

[0 0 3 4] HI 8 (A) , (B) (4. HI 4 © 2 SPglSft 
fl:JRW!lfflXS*ffStofcPL ZTM3 4©X»lHlSfA^ 

fcU 0 8 (A) tt«£3|5©ilii|fl;j»ffla*fT!feofcPL 
ZTI»©X*illII»r/t*->*. Sfc0 8 (B) tt±|2 2 

fkV£te&<tm®MXM*ft tin ft P l z rm<DX^m so 
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[0 0 3 5] HI 8 (A) £#flH-r*lc. S£*©^S'ft^ 
fflS£fTftofcPLZTIBlTf4®itft (10 0) ffilc«t 

siei©T tr- ^ a« fin £ ©left u 04002 gpg^a 

{bSfcfflSSfrfrofcPLZTit-ett (10 0) ®tCj;-2> 
KWami^*1?atC&oTl>3;ii7it:b;^.5. 
<¥V>, 0 8 (A) CO(UW/t^->-t?«^S(Ci|73^fe 

(111) H©£*h&*B8 (B) ©lHi#fA^->THB 
<&oT*»), 3£i^*Mr-\-/1v* 3 0tC*^T«PL 
ZT13 4f lCi3l>T\ PLZTW<1 1 1>*[6] 
KaftWlciBfaLT^ajiia^iSft*. 

[0 0 3 6] 1119(4. WEt£*©Blfl:»l!«4'TilSftfl: 
^aXSSrff^oitP L Z Ttt*#-f 53$Sf«#:^-v 
WCAuger^ftffllS**. 2;fc0 10(40 3 

(B) ©3£^«#*W1v* 3 0©Au g e r##f©SS 
S£^-f. 0 9Sr#Rg-r-5(C, P L Z Ti 3 4 (CiSjgfC 

D«AU SfciEPLZTR3 4l:S6J(«ai©P t 
H10*#flgf*tC, WIBPLZTK3 4 ©iSSilftiML 
(4, BiJfBP L Z T§3 4 iTfflllHSJl 3 3 i©|?-S{Ci3 

©Mill *TStt#Ha+ (C43 wrfr ft -5 - i (C J: 
D . TffliJ«ffi@3 3*tiic^k-r-5Ci{c«tSfe©i#x. 

[0 0 3 7] 09, 1 0©Au g e r ##Tii& 

*lc«fc-6<i:. m(IB!tli@#:+^A 0 v^3 0©±{9jmiIJI 
3 5$^-^l7f>^lTffflT©PLZTI3 4 

*«ai"r*©tcs-r««fra**, 01 otc^-r^otciwrfs 

Arf?HSl4 1 T-»J&Lfc«£<£D*>ft<&3figft 

*^j6enfc. cnt4. mrfB±«m^B 3 5 zmimm 

[0 0 3 8] ^dT, WfB±ffl««ig3 5®»ft*ia 

tc. 011 (A) «. MTl3±fi««iS 3 5 3 (C^f 
&ttMW%*P\Z#nz>7.r\y 9 >>/\Z£K) 1 3 0 nm 
<Dm-2\ZMtiLlsfcm&<D&9l*#*r*ni'9 3 0 ©8ffi 
^ig*. $fc01 1 (B) (401 1 (A) ©#$jfifC*fL 
TffftofcAu g e r»W©»***-r. 

[0039] 011 (B) iO, Auge r»WtC<t0 
fP$*il 3 0 nm»±Dt613 5 ^X^>^> 

^t^)©(c i7.5 ^mrampm^s-rft-s zttfit>& 

C©*^-, WIB±ffliJ*g@3 5©X/N'-7^X'y^> 
^iSJgf4 7. 4 3nm/mintft5. CtltC^L-, 0 
12 (A) (4, itijfaXffi'JWIJf 3 5<£A r^HM^tCfe 



(8) 



mm 2000-1 56473 
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tt-SX/l^^'J >{flz&Q 10 0 nm©fSI:Ml/fc 

(B) UH12 (A) 0«jft(C»l,-Cff*ofcAuge 

[0040] 1312 (B) iO. Auge rfrtfriXcfcO 
JP$# 10 0 nm<75±<ffi|«Sji3 5 SrX^W ^X-y^> 

y-rawtci 2. 5#moi*m#f&KT%«c&ftt£>#i 

if&m$8. 0 nm/m i n t&D, fjfe^gjl 3 5 £ 

■3t^s. »tt6i. mrie±««®^ 3 5 zmmw 

u x-y^>^its^<jisij@s«/>-r^o uffl^t 
«. it tea 9 . 10 TttfBJ bfc±ffl'JmSB 3 5 

5, 

[0 0 4 1] &43, *SIM0iJ(C<J;-5^*#:^-v/'?->^ 

LZT£<£^cfc<7MCPg£$n&fcroT«&<. BST 
(BaSrTi03) , SBT (SrTi03) &-5t> 
US TO (SrTi0 3 ) ^^OdifcoJtgTS-S. it 
fc'U BST, S BT&3W£S TO£&ofc*|-grfcW; 

[0042] sfc, ffr!a±fij*i 3 5 ZMfittzmoWt 

it&MSMtOi »HSU;:l85£<*ft5 ! b<0Tttfc<, 

O3 , NO^SWiNO! f IMtSotfcJ;^ Sf, 

tc, ei 4 t*-rwE3i»f «#bj 3 4 £<ssnb-r a 2 ©pg 
m^x^mm^xm^. 4oo~9oo° croii© 

[0 0 4 3] $ 6 (C, ftfJ92T<BiJ*lI» 3 3 £tf±<9M* 
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*I13 5l;fe^T. P t (Dfrti 0 fC I r , Ru, IrO 

W * * v * roSSifilS SlffiWr -5. JfcjgJSWC&HT 
<bB3 (A) fcj*-T«Ji«jSfc*«. *S3 l£ffi?S i 
02^3 2±(cTffliJ«SB3 3, PLZTHH3 4£><£tf 

±«*ffi*3 5*jt<tra«»c«ii-r-&c<tk:j:o»j*a 

tl> £<=>tcl33 (B) 0>IgTHMG±«*«Ji3 5, P 
LZTM3 4&J;irF«*ilf 3 3 £SI4 KKWUfc* 
frT^2-->?^ZZ£\z£r)*vrti/2fimi&£n 

**aswrttiwffiPLZTtt3 4*iftS[-r-6XA 

jasxg*04ic^-r2aPixigT«f«c< 7 5 o° c, 
mmmm^^zn^T e o&m&n-rz z. t.\z «t 0 fr& 

[0 0 4 4] 
[*6] 



20 



OnTorr) 


RF Power 
<KW> 


(mm) 


B 


1 0 


1. 0 


7 


240 



30 



* 7 fi, PLZTi34 <B«iit{t£BMb»B«4' 

r, U — tSftttffiV (9 0) , 43.ktf±««Si 

"To fefc'U §frfa®j±v (9 0) tt, 3$SSSWK3 4<B 

-To 
[0 0 4 5] 
[*7] 





2Pr 
(juC/cm 1 ) 


Leakage Current 
(A/cm 1 ) 


V(90) 
(V) 


Etching '&±M IS® 




29.7 


(-5. 0V)3. 4B-6/1. 5E-4C+5. OV) 


3.5 






29.4 


(-5. 0V)2. 2E-6/1. 7B-6C+5. OV) 


3.8 





«7 £#HBfaK. **!6MK:«kS5a««#**A->* 
t)»©5$sit#;+tny^feiS5}l2 P r fcitfgS 
ft«/E<Z>ffite>t^bT^fc6&l^ D-i? Unit 
#(C+5. 0 VwmEESEnSPbfe^-a-lC 1 0 0ft<DlU 

> if CO m . ft*© * -v A° -> * T te±<9J«g/\° ^ - > 3 
5 A*t«^nTLS-5CD(CMb. *^ig«(CJ:-55ts?im 

[0046] mz mmmi mi 3 ca) ~ 1 5 ch> 

l**¥£WV>m3mffiW\ZJ:Z>F e R AM©S2iiXfS£7S 

reiT**. 013 (a) &mm-rz\z. p-msim 



«5 1 ±ttt7-r-^h*»Ybg|5 2{Cj;0^ ; EU-t;U^ 

n, y- hnM5 4iflmtR^- v-mmms 3±ic. a* 

©MOS h7>yX^i[^il:i^n5. y-h«« 
5 4 te* U -t;p«tt*«t»f-r "7- K*©-aB*«j3t 

M5ifi:ii sfrtBy- h*S5 4od 

[0 0 4 7] MOS h7>v 5 X^*id(Dj;5fCLT^fi£ 
5" -5(CS i O2 ^5 7*SMSn, WflfiS i O2 ^5 7 cp 



(9) 
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\z. mitts*? 9 b*-)ls<DMl&<D'&. S5SHS i O2 IK 
5 7±lctews i mifitil1&z2>9i; h*— ^fc-grtti-S 

-;i/t*3^TWiait«««5 5 t3>^i7 ceo 

WS i IBS:A^-->y*r«)Cli:^cfct), 01 3 (A) 

[0 0 4 8] Sfcfc, 013 (B) CDXfitC&^T, ftgJ 
ftlcttS i O2 <t0tt*JBBI»»l»5 9**H1 3 (A) io 

<Dffim±izmm2n, wabcmp ({k**«ot«) a 

*ttofc¥t§{t<&«* MGMm«BflkM5 9(fR:ttfK1ll« 

7*hVVif774—\ZJz*)J&tfi2ft2>. *A\Z. 013 
(C) ©I8IC*^T, Ell 3 (B) OT«jfiJbtC, PJC 
«kOn+aKcK-^Snfc#U y'Jn>g6 1 *i, CV 
Dmz^D, itufBtf'J vUa>S il£6 lrt*ffl|B:n>* 
* b*-;i/6 0 S3te«"r ^^^(CitH^n, £6lC0 1 

4 (D) ©IgKfc^TfflEtf'J ->U3>i6 1 * K5 

[0 0 4 9] 0 14 (D) COXflTte, £ £ fCfjSBJf 
jft»l»5 9±^Titt (H5W) 3&*I»E#US/U3> 
^?y6 26I3J:3k:»rt3ft, S6«©±l:P 
t, I rftSWil r02 StOi#K6 3^ X/^y 

*C014 (E) WIST, WIHi»frlR6 3±(CP ZT 
»*l>ttPLZT<fcD 6 4^\ gE2IC^; 

[0 0 5 0 ] ^tC* 014 (F) <Z)IglC43^T, ffiJfS 
PZTI64 6 3^4 K ST* 

**#*JST*T«»K6 5MWw\ e y^«ig6 6 
**»fiESn*. &IC, 015 (G) <£>XST> 014 40 
(F) ©«JB±K:MB*^/t^l6»il6 6ftB5J:3 
ICS I O2 R6 7^CVDffilC«k?)«8!3ft, £6tc:iitj 
SB S i 02 Bt6 7^^ttJfB^^/\°S/^l6^6 6£iltti 
t^a>^^h^il/6 8»^n§o SSK, 01 

5 (H) ©IglCfi^T, fflfBS i O2 JH6 7±IC^Hi 
Lfc*Wt^*»*«6 6£S?<£?ICP t/\°^->6 
9*«, *3 l:«t»fc*#TT7/ty^ U >^SrfT&5 
£ t <£ 0 as ^f*^ * /V>? co ±««« £ ITM a 
n> £ £{C0 1 5 ( I ) (OlSfcfc^T, MIBS i O2 
§16 7±»ci9IE±««S6 9«K9J:3fc:JinflfiMt7 so 
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[0 0 5 1] *mmmz£ZF e RAMTH msb±« 
116 9^^{b^Hm4 , T^1-^Cl(hlCcl:0m^6 9 

p t <7)ffls»«**«utan, *#fc»B#«2 p r a*» 

tilS6 6 0fSfiffctH4fc*-r2RI«}R«iaiS^tieo 
TfrttSZtKckD, TilI/^->65)!)«fb 
U +r/'^>^*&»IK6 6 tTifS/^- >6 5 <h£> 
IBOOtP t©»S««3^«MK:aijI:atl*. 

KgSftU *©IS*«re*^^^^l6»li6 6tt, Fe 

[0 0 5 2 ] Sfc, **««lc:*l>T+^^^^tt»JR 
69ilTBST, SBT, feSWSTOSfofeS 
£iCH *»*g»iDRAMtft5. 

[*4^Jfi«] 01611 **MO»4*»«|IC«fc«)SB 

[0 0 5 3] 01 6*#Ba-r*lC, HufB^lfl^^^ ^ 
^8 0ttS i»j£8 1±ICT i«*R8 2tTiNffi 
«l»eK8 3 tS^UTJgJEjcStlT^O, TiRuil 
84i, ^0±(OBST18 5(!:, BtflBB S TBI 8 5 ± 

i:»jsjEsn&±«(p tta8 6t<ko&5. 0i6cos 

<0&»»ft»*l»*L/fc (10 0) I^ft^S i tfx 
ASffi^, «MES i SIS 8 l±fCllHlJfBT i (ft 8 2££ 
ZST iNl8 3^ 3 5 0° C (Dmtfti&mz&ltlZ D C 

[0 0 5 4] ^ e> ICMSBT iNK83 ±KHU 0 1 7 CO 
XfM 1 IC&V>TtiffBRu®S8 4*DC7^ bn>X 
A^^U>^fCctO, ffffBT i 1818 2»SW4T i Nil 
8 3&Mf$^%(D£m$te&ftT-cm5 0 0 nm(£>J¥2 

izm^n. 2 z iziim 2 iz&^xmmRu mm s 4± 

H> miBBST|»8 5*^ fh7^fvyn^y^> 

(T i [ i -OC3 H7 ] 4 ) , t'X^h^^^^U^y 
^>y^thXhP>^A-fh7X>7^h (S 
r [THD]2-tetraene), *3«fctf tf;*^ h 
^^^;^7 p ^>ix^^ hAU^7A-fh7X>7y^ 
h (B a [THD] 2 - t e t r a e n e) SrJS^t 
U Ar**tU7^ O2 *Slft*fXtbfcCVD 
ffitCJ:D> 5Tor r^ET, IfifiK*4 5 0° 
C ^^»/±*2. 5TorrCKlT, f56 0nm 
©»SK»J«Stl*. ±IB©ftfrfcl*l^T, WS3BST 
W8 5 1 nm/m i n <Otft«iSaETJ5JcS"r-5o 

CO 0 5 5] WEBST«8 5*«»dcStlfca, II 3 
IC^I^T, ^SBBST^8 5li, ^(^TcDRumffi8 4 



(10) 
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tmz. 5 T o r r (DA r 5 5 0° CT10 

3<D«, HI 7®IS4lc:*^TWBBSTIi8 5tt, 

4oo° cor^STi o»«i$n, me 

iMiEX8 4<B&, I|5i:^T7X^^/:DC7 
nhn>X/l7?U >^c±9H&fBB STi8 5±tz 
PtI*U0 0nm<O»SI:*«Sn, flUE±«Pt« 

Tfbn^lfflP ttl8 6 ^VX^tCftjfBB STg8 I0 
5 ^5%HF7mm^T^^y hXy^>^U Tffl'JR 

[0 0 5 6] MBIS 6 

<DWl, X8 7 fci3^TffiIBiB««#**/t>'* 8 0 tt* 
^C^^T4 0 0° CT10»B»»ISn, ££fC 
X8 8^43ViT«»»ttoai3fe**StXa:Snfc. Hi 8 
fi, HI 7©X8 6fc*tt*«»l*tt, «rtcU-^«8H 

©«^iB*a^-r. 20 

[0 0 5 7 ] HI 8£#BgT£fC, BSTl85ilT 
I12T»«SnfcCVD-BSTiSffl!)Si*^3t 
*-& (tt*t A) , *5^a«*ftli3, ffi{fc;X8 4<0 
^m*— *«W-*fTfto*:BSTglft«r3fc»d (tt 

ft u - ^ ««e*** csoctu BffiB»ft fbxa 3 & £ 

[0 0 5 8] HI 9«, WIBK»A^DfC*tUTa6fc 30 

x^I7^^^t:^5^lsx^I^ffft^fe^A , -d' tco 
^Tfrftofc, x8 8o«a«rttas«s*s**r 0 01 

j»fflaxa*ff«c5^i:Jcj:o, u — ^asta^-m© 
mm a' -d' fc43ViTt>ffi*jc«^-r^>*^ #t3ia^ 
D^^^^Txa8<oaft»«iixatfTfto>t»^^ u 

[0059] aetc, H2 ottHi 6(Dmnmfc**^ 

is? 8 0 &1&f£&ft&&&mm.l*TB&Litm&G>V — 
47«Sfef#tt (HI 7©K»AlC»JtS) H2 1ttH2 40 
0<D*Wtv^£:fc^TBSTJg|8 5 tcH 1 7©I§3 
©l*il{fcf&ffll!*:N2 ffBSt^Ttf) 7 0 0° C<DMMf& 

mmum (rtn) ^iotT3*ofc«^<DU-^*»w 

tt (HI 7©tt»B^»JS) SfcH2 2ttH2 00) 
+ ^A°v^tC*3^T, mffBB STS8 5 {CPU 1 7 Oil 
3<0»fifc*&«!3*, N2 *H»+T©«*&»1*CD& 

[0 0 6 0 ] 02 0-2 2, ^i:H2 2±0bi^J;5 50 
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tC, S9HEBSTM8 5£ 5 0 0 — 7 0 0° CCDRTNlC 

ttmwmx vBtrtT*n«, u-*«»£W:i xio^ 

1 x l 0-9A/cm-28flE^ffllfWSna©3&«to*^. - 
*\ H2 3HH1 6©«Sltft+t/V>i'8 OO+t/^ 
S/3^IMWlt8 5©Jt««*t, miBH 1 7 CDlSAfbMffl 

axa 3 <&»!8£(Bii«£jH-r. 

[0 0 6 1 ] i23iD, *t/V>*j»*l8 5<Ditm 

mm e \t. mmm^mMmum^m 5 5 0 - 6 5 0 0 
c<DKm\z&zm&iz&*izt*zztifit>frz>o mi 6 

<Dm%m>fc*^ni/$*. 015 (I) (DF e RAMIC 

DRAM^Mt^ut^So 

^«*^5S«$n*fc», 2 5 0Mb i t G 
b i toa^«DRAM0)Sifi(C#2ST*^p 

[0 0 6 2] *«fc«klJ:*i*BI«#*^/X>'^tt, H 

tfTiNi8 3©ftto0l:Tall6*K mffBRuTffl 
MM S 4 (DiXt) DIZF t««*«ofcofcK^Htt*ll 
M(C |^—CD$f /&£^TU HI 7 tftfilUfcH 2 4 C5X8 

[0 0 6 3] -teas, **Jli«TttlWIBT«P t^ffico 

*ftt»/Mfc-r*fc»fc:, 8170114, 
flstt»H*+T<oji(waaxak:»*-r-6xa*, iwbt 

Wfctt, H2 4<DX8 1 1 fccfe^TflMBS i St£ 8 1± 
*n*nff^8 2*itf 8 4T*tjHETai*«k 
tfT«Pt«ii, S1£*lJ!t5 0 0 o CT0DCXA°7 
*U>^C£9, ^m3 0nmOl${:Mt^, 
SSIC. j»|BH2 4<OXai 2»Cfcfe^T, ItflBTfflP 
t«S8 4±»CflMEBST«8 5*, 1MM4 0 0 
° C\zm^LX(DRFX/iy9^>^\Z^y). ^50n 

[ 0 0 6 4 ] **JS0mi, S6C02 4©Igl3l: 

Hft* 0*JA«N 2 tiatf^^T, #iSiiflE€rl 0 0 
° C/m i nfCl£5gLT^7 0 0° C S Tft»lnjfo U 
6 0»B«»"r*^t»cJ:0, inff2BST)Bi8 5£#£H 
{Lf £ (R TNJQjS) o «ft{b0>«, ^JfitflTtt* $ 
&ICH2 4(0X81 4{C;fcUT, jfe<7)X8 1 3 (OftitJn 

■f»tC«AU ^JET02 1 0 0 4 0 

o° c^:- oftm&&~rz>ct\z£o. mimmn&M 
axa»cuir^TWEB s ts 8 5 *fc£t;fc»**ct*s 



(11) 
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mm~rz>o "torn. m«ES«iR«ttxa i 4\z&irtzm 
[oo6 5] ^^\z^mmx^tmmm^m<Dmmm 

IIil4(Dg, H2 40ISl5l:fi^ti(tEBST 
l«8 5±lc¥£**0. lmm©Ha»S»rtSnfc/^ 
;UvX^^^fiSc$n, $ bJC^KXg 1 6 lC£^Ti!tJfS 
^^Jl/VXi7^LTPtll8 6^ HiffEB STi8 
5±{zBJ&£tiZ> 9 02 5H C<DJ:5»cUT»JESSn 

111 2 5 <K X81 1-1 6<D±T<0X8«riBT»jaESn 

/V>^ (2 s t e p) (D^tt^^T. SfclS 1 4^^ 
liLTMSftt, fulfil 3 (D^fgtt^Ha* 

T<©j»a<b^so**fffe^fc*^/i->^ (rtn) 

SSKXBl 3 43±tf 1 4*JRttLT» 
fiEan/t, "Ta:fe-&WBBBST«t8 5IC»bTW6©j» 
fflfflfcfT&fr&J&^fc**/^* (as-depo) © 
WttSXtSt. 20 
[0 0 6 6] g|2 5^#itl,(:, XT^-T^^S^fT 

s-ra*. a 2 6 tc^f b st®I8 5(Ditmnmz&z> 

t. «rlB*»ffla€r*lBlxfc*^/^->^ (as-dep 

o) <DJtK«*tt5 0JKTT#f*fCffi<, CtlteBST 30 

[0 0 6 7 ] El 2 6£#Bgt-3fC, «HBJ»ffl3I*«»b 
fc^/tv^fCjt^TB S Tjg|8 5 <D*Sftfb*Mffl3S*fr 
fcofc*-WV>* (RTN) , *<fctffflBB*gfifb&ffl3 
{CSPAT^S^fflM«^a*ff^ofc^^/V>^ (2 
step) BSTIK 8 5 if* 

U Sff2 0 0 tC^T^Ci^^'So $£JC027 

■^fe + t/ty^ (2 s t ep) JC&t^T. ttflBttJMbMk 40 

fflaaas^bs-a-TSiUBB sTis 5<aits§«ag£si 
[0068] 02 7 6#it*i:. JsaitSftiaaiaaE^ 

5 0 0° Cfct#6n§BSTi8 5 0>JtBi«*tt5 0 

fi*rstitsis^ofiitt2 o offi< s-cjftirr*. £b 

ICHSft{t^«lllffl«*«6 5 0° C^7 0 0° CfCit 

8H H2 7^tt»<z)-5-6ie»{tJ»iaaiaaES:6 o o° 

ClcKjeb&iiftt 7 0 0° C^ag^b^^^tCO^ 50 
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[0 0 6 9 ] 0 2 8S:#Rg-r*fC, ISAfbjRffi9aftS 

6 0 0° CK18^bJfc*&<0;&*** ttlMbftfflSiftfttr 

7 0 0° CJC»5eUfc«-&cfcOfeIE«JEB«jnWf«C*W-5 

£*g£-T£<h> Ptll84±t:BSTg85^t^ 
KRttfM^W^^tCfc^T* JKffi{bf»ffi.JI£N2 »H 
5 5 0 ° CH17 0 0 0 C**t »SL<B6 5 

»jBi*4oo' caa^fiaTfrfe^cttcio, jt 

[0 0 7 0] ***«KJ:*ilSBI«**^/t'>^tt, 0 

u hi 7cDxat®ffiiufc0 2 9<oxa(c«to^s 

***«TttWIBT«R u 8 4 <D*{k*»/h{b-r* 
fca&K, 017OX84. rfcto^»{btt»H» + T(& 

«wa«xatc»«:-r*xaft, iET«ii8 4*«ft 

[0 0 7 1 ] J:DITOCfl 02 9<7)XfI2 1 fc&^ 
TSffSES i S«8 l_h(C. MfET iB82, T i NSi 8 

3*«krrF«Ru»IIS, »SfiS3 0 0 e CWDC 
X/t7^U>^:il9, ^n-en2 0nm, 50nm£i 
cfctf5 0 0 nm<0/PSfcjgJ*"r^o itufB0 2 9 

<£>XfI2 2 fCtC&^T, *MBT«Ru*K8 4±KffiBB 
BSTI85^, SfiiaES4,0 0° C(CiS^UTC0R 

[0 0 7 2] *»JT1t S6JCH2 9 05X8 2 3^ 

fflfa, #JA«N2 *H»*fc*V^T, #fi»S* 1 0 0 
° C/minf:^lTU6 0 0° C 3: U 
6 0%!>m&W-?Z>Z.£\Z<kK), «HBBST«8 5*tta 
itTZ> (RTNSQJl) . *gji{b<B»* **J8«-Ctt. * 
^C0 2 9OIi2 4ICC^^T, 5teCDX8 2 3 0>feiS 

tt»aaxa**itot>fctt»*5K^«*#"r«ie«[ 

jJptUC^AU «EET02 1 0 0%«S1^, 4 

oo° ct 3 oftm&ft-?z>z.£\z&t), mm^mmmt 
«axa»c*^Tj»iBBSTgi8 swzikcizwtmxm 

ZffiM-?Z>o SM3£«»SB:X8 2 4lCfiW-« 

»{b*H««t> fCctoTfe WgBTffllSffi 8 4 *t 

[0 0 7 3 ] a&^*^««Tawaa»*^a©«fliffi 

Ili2 4(7)}i 0 2 9WI8 2 5fC*5^TffiJgEBST 
«8 5±fC^g**0. lmm©HQ**#j«Snfc** 
K^irjJJBiSSh, S5l:«<182 6 K;fc^TJ»iB 
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**;l'-7Xi7£ ; fl-LTP ttl8 6*t, FifffEB STR8 
5±\ZM0SL2tl2>. i3 0«, CKDJ^lcUTJ&filcSn 

[0074] 03 ozmmtziz, *mmwz£z>mm 

m&*>?nis5>\±, P t £TfflmH8 4 £ UT&ofcft 
[0 0 7 5] iltUCttU ft#®ck?(CX*I2 

x. m.itnm%<¥\z&rtz>4 5 o° csr®^.-5?asTw 

4, $>-5 t/^J-^-GDTGDT i NIS8 3, £6tCTilSl8 4 
*5BSTI8 5^f,MbtB?*l:±0MSn> II 

tl, tfifST i NUg8 3 £^S^i!t«fflSJ£fitrt*:£i;fc 20 
0 . £ 6 tCteT#Jfl;« 8 4 <h±<lij*l 8 6 tco^tcMIS 

[0076] z.n\ztti,, &£zf9c\zmwv 
rzmmmx\t. mm^^mMmumtmrn^mmmm 
mwumtzmtv, mzmmMmmmmmxm^. 

^(DfcoT i ®mm<nmttf±cu^£vu{&mz& 30 

r-fftztonzrcsb. TmmMtmfc 2nz>z.t \tu n. 

wimTmnMv>m.ik<D&^:fttjL< mmtz^z z. 
^(c^o. BSTms 5CDttmnm$:mj<ik-rz>zL£tf - 

[0077] 03 1~3 3«. #HS£WcJ;3il?i§5f^;& 
Av^fC&t^T, SftfEB ST§8 5 CDJP£ £r 3 0 n "10 
mlClS^L, i!iJiBXfl2 3 {C^3lj-^>iSaftl^5!iS»ll#^ 

u (213 1 {c*5^-niiii2 4<Dmmxmffim&Mmm 

±T<Diaf4(C^LT 1 O^Fsl, 03 2tC43^T(± 
112 4©iS*^fI«fljSiMaB#W^. ±TC73iS*5|-{C^ 
LT2 0m 3 6K03 3fC;fcUTttXf§2 4Wi&sSt 

[0078] 031-33 £#Bg-f -5 (C. ii&ifl'ffcl&Mi! 
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[0 0 7 9] &i3, i^liLTl*^^ ftsgkitmmw 

7tss»-eti. mmi&ihikmMmmmz: 3 oe>, s^^ti 

ti^cT^roK^^tlfc. 13 4(1 J: 3ilSl5f 

it2-£fzm-&\z&< / iz>, mneBST^8 5ott,mw.m<D 

[0080] 034 zmmTziz, rnim^^itmmmm 

5 ®mv>nnx-te, &^t>< ^^t^+^titztt> 

&i o&ffl&,±\z-r2> titmrnrntemz-feiztir) , £ 

fcK^^fltta^aBtP^SrS^^-arTfc^ii'^bb^ 
Ud^fft IS 

7 *SSM] &{C, *5gBJ3«fg7 3l|j^J(c±£;i5i^ 

^ A Wffiiit^ffifCC. (^TI£Bjf-f 

[0081] *mi&m\z<kz>mnmfc*\>^i<'5'i l t, m 
i 6 <n&mm#**^i'? tmnmzm-cQWij&zii 

U 01 7<DXfI<h^{aL/i03 5cOX@(CJ;0^fiX$ 

rzfflftizum-nmMnmttL. mmzum-rz* 

0 3 5 $r#Bg-r-g>{C, XfI3 1 (C43^TW5BS i&&8 
l±tC, mfiBTil^8 2, TiN!8 3MtfTiRu 
««rg^3 0 0° CTWDCX/Vy^'J >^IC 
-!-n-6n2 0nm, 5 0 nm*3j;^'5 0 0 nmCD 
m-$lZBl&-?Z>o HtSB0 3 5ffllg3 2fClC*3 

l/^T, m(HBTffliJRumffi8 4 XSCmTlBB S 8 5 
*teffiiS*4 0 0 <, CfClS^UTOTRFX/l-y^ >J 
t-£9, $<)3 0nm©i$l;Mt5. 
[ 0 0 8 2 ] *SIJ£««JTfi, $61:13 5CDXfI3 3 (C 

-r-SitW+tC^AU, ^JET02 1 0 0%co^#H 
4 0 0° CT3 0ftffl&ft?Z>Z.t\Z£i0. h?IB 
BSTBti 5+iCHt[f3it«X|i3 2(C*5^T^UfcK* 

xta&mm-rzc ^<F>n. m^w®MW&xM 3 3 \z& 
n z>n\tm-m%^ xommm iz «t o t t HtrtBTiws 8 
4*^KWtc^{b$n^v^ e fc5^^(ci§^$n-5„ 

[0 0 8 3] ^ 6(C0 3 5 CDXfl 3 4 (Cfet^T. 113 

3 <Dmmkmffimmmw&m£&fzu.mzigi£(07p%i\t 
nmn., ctx.«n2 mm%*¥\z&^T. i o 

0° C/m i n(ClS^LTl<]6 0 0° CST^Jnl^ 

6 O^P^^-rs^itCJcD. HtTfBBSTK8 5^ 

fa&ik-fz (rtnmi) „ ^mmmx 

te. ^ ?>(C0 3 5 <73X?I 3 5 (C^ot^T, 5fe©XS3 4C7) 
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s«-rs*K«<p*twAL, »eto2 i o o%(Dmm 
mmn.*p. 400 0 ct3 o#ra«#^-*z:<!:j;:<fcD, 
i»iEftaaj»«iaxaic*^TWBBSTiB8 5*(c£ 
i;fcii**»ft*t«-r*. mexisaftaxa 

3 5*CfeWSa{t»H»*T0)JRffla«C<koTt>«HBT 

[0 0 8 4] £ b »C*^*«TttWI5a*^«0)«fll«l 
1113 5^ 03 5C0XS3 6{C*3V^Tfl9fBBST 10 
18 5±C*i^0. lmm©HP|B*»JGj&$nfc^^ 
*U £St;:Jffi<Xg3 7K*3^TM8B 
^^Jl/VX^^UTP tiffi8 6^, itrJfBB S Tlg|8 
5 ±fC»«Sn*o 03 6(1 0 3 5 CDXS 3 1-37 
JC «fc 0 »j£ $ n^c**ffi« i * SSSMttt* V A v * CD 
U— £«»M#tt*, 03 5c£>Xf§CD5*>, X*§3 3ft!f* 
« ITM L fc iSSI v a° co U - aSKWtt <h 
JttfcLT^-f. fcfl/0 3 6^ **JEfi»J{cJ:Si«»« 
ft^Av^ (0^ T3 s t e pj t^-r) (DU-^ 
S8ftft#T, SfcfJfBX8 3 3 *JR«Lfci6Bi«#:** 20 
A5>37 (04>, T2s tepj <h^"f) (D'J — i?*8ftft 
XTSto 03 64>, mffBXfl 3 3 ftJUltf LfciSjgiHtfr 
^-WV>^H 02 9<0XBT»J*Sftfc5te<D*«M© 

[0 0 8 5] 0 3 6ft#lirr*fc:, £<0J:3 KISJIfbJfc 

fflaxa©mk:a*^a*«jift«ia*ffftt>fctt»<ou 
»«Jlft»axas«KixfcK»t»ifHii;T**c:t3W 

— 03 7H 0 3 5 ©IS 

o jgfiE snfc \z d; * n a^«#:^ * a° z/&iz& vt 30 

£B S T§t8 5<Z)i£35f«¥ft, 03 5<7)Xg(£>5^ X 
S3 3 SrJRtf LT»J5Scbfci8R«#*^Ai/^*©B S 
T»8 5<BttR«*£Jt«LTST. tfc'UH3 6t, 
*^ffi^J^J:^^II|fl;ft:^^/N e v^ (0*. T3 s t e 
PJ <h^t~) (?)B STJH8 5<Dltmmm$:9-e, £fcmf 

s t e pj tf*-?) WBSTI8 5<D\tmmm&x~v^ 

-to 03 64*. MIEXa3 3Sr»aUfci6iR«fr+rA 

[0086] 03 7&&mtz>\z, *mw,mz<kz>mm 

l#*t/V>^TH BSTi8 SCDJtWa**^ 2c<£> 
*&£#J<D:»^cJ£^T5-l 0*8*rfiJ±bfc. ^cOct 

ft fT& 3 C<h (c J: 0 , U - 9 «*«rtettK <h /l> i: ^{fc L 
&(^fc<DCO, BSTH8 5©JtRa**Ift±a-tt*Clt 

[35 8*i60ij] #clc, *»M(7)S8||j6fifiaj(c:cfc^iBSf« 

[0087] &mffim\z&z>&ffim&*vrtz/?\t, 0 50 
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1 6 ^1,9 £mwmzm-<Dm&L£:m 

U HI 7©XB£««L&H3 8©xaiCJ:D»J*S 

03 8ft#firr£JC, XS4 1 JC*3^Tffifi2S i Sffi8 
l±fC, itflfBT i |g|8 2, T i NW8 3*<fctfTflJRu 
11^, SHS3 0 0 0 CV<DDCXrty#V>#lZ 
ctD, -tn-ftt 2 0 nm, 5 0 nmMtf5 0 0 nmCO 
ffSKJBfitr*. fJfB0 3 8CDXfI4 2(Cf;:£> 
^T, ffi8BT«WRu*ffi8 4±(C^fBB S Tjg|8 5 ft, 

0 0° CtCl^LTORFX/W^U 
JCcfcD, »3 0nmO»Sl:Mt5. 

[0 0 8 8] **tt«T»4, $£tC0 3 8«Ig4 3 fC 
fc^T, WBEXS4 2T*6«SnfcBST«8 5ft, 
0. 5Tor r©MEN2 #11*, 4 0 0- CCfift 

ttiiffcSii:*. tirAfl:cZ)& 
J60!ITH £blC0 3 8<DXS4 4£43^T* 5fc£>XfS 

4 3©«iaj»»fflaxaft*toofcK»ft5^^«ft 
^r*ffiti^*tcs»Au s/±to2 i o o%<Dmmm 

H»*. 4 0 0° CT3 0ttm&ft-tZ>ZL£.lZ<kQ^ jfi 

e3ftanu»fflaxaic*^TittEBSTa8 b^k^i; 

*©RR, lffllBa«iB«H:X8 4 
4tC^^^^b#HM4 I TcDMS(Ci:oT^SiftBT#J 

miss 4*<*RW^afbsna:vict3ScastcH3ean 

So 

[0 0 8 9] S6fC*^»«TttWIHK*^SO««ai 
aX8 4 4<0«. 03 8©X8 4 5K;&V>TflMBBST 
Jgi8 5±Jc¥S#*0. lmmOHP(Bft»jEKSnfc^^ 

^•?x^«$n, $^«<ig4 6(c43^Tmrta 

^^im^7^UTPtil8 6^ itUlBB ST|g|8 
5±fc»J5RSn*. 03 9(4. 03 8<£>XS4 1~4 6 

\z J: t) jgfiE $ nfc J(S« tc ct s K IS^fr * ^ a° > ^ o 
U-i7«f?!«fttft, 03 8<DJLMlZ&^TMm!Ktmm 
Mili4 4ft#-ffl§UT^bfciSI^«:^^/\ 0 v^ 
<OU— ^«*«rtttJtlli!l/T*'r0-e»*. fcfcb0 3 
9 4i, 03 8C0XS4 1-4 6\Z&r)Mf$,2ftfz*mffi, 

«jc<k^«»«#^^^^^<7)u--^«»s«fttftaT, 

*fcWIB0 3 8 WliC^^Ti^ffiilMlIg 

4 4ft«B8LT»J«Lfc!**«#:*^/tS/^<DU-^« 
rift^ttftXT^To 

[0 0 9 0] 03 9ft#B8-ra«C, BSTI85^:© 
J:3»C*£ET-CJieft{tSl3:fc«^Tt>, HfffBXS4 4{C 

^««WttftiRi±*-e*c:t*«T#*cit***)^a. & 

*Wty^m XS4 1-4 6lCj:0»J5EUfc«^T 
fe, *fcXa4 4ft«BSUfc»^T«>, MfBBST^8 

5 2 0 oottBta^ft^rf *ct**«Banfc. 

[0 0 9 1 ] K±©ft*H«k:*lr*T, iftfBT«««8 
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fitt < , I r , Ir02, Ru02, S r R u O3 , W 
N»t«5Cit)^I<|6T?»*. RAHc. ±ill8 6fe 
P t K[B«Sn*t>(BTt4fc<, Ru, Ir, Ir 

02 , Ru02, SrRu03. WN, T i ^5 
CtW**. £6tc, ffiBBffiffiVfrR 8 5 fciUJHBBS 
TJClB3tan*t>CDT»4&<, Ta2 05, STO, ft 
5WJPZT, PLZT, SBT^^utt)Tt^ 0 

^tt. 5fcK0 3 (A) , (B) TK«LtMl#*t 

[0 0 9 2 ] EI 4 0*#HgTS{C, IS 5 1 
**Jfi«^*^Tt)BI3 (A) tC^T^tC, S i O2 
K3 2lCJ:0atenfcS i 1±CP t/T i 

X8 5 2K;feV>T, mGT«««3 3±I:PLZT13 

fCXg 5 3 (C&^T, fijfBP L Z Ti3 4^04 1 fC^ 

[0093] &K>Mtemzmw?z>£, urns 3^11 

&P£A\Z£>^T. fiaiBPLZT3 4IKttAr#H^+^ 

fi^TlMbSWW, 7 5 0° CT6 05eWB«»Sft 
mfS»2ftKB(ctt<ft3SIVCk:«^ 

S»ATtt, i«H^10 0 o C/mln, »SW4 

[0 0 9 4] 0 4 i<Bi&SEWffl:7n^5A"m, SIS 

mm 3 33W»ftan*c:t»4a<, w^7so° c 
fl&«©<5»tnisn«fc«>miBT««S3 3 pffcsjsft 
tcctsis^w^i;, me* 2 aeTJKBis 

3 a c <t t4 e t h £tz v > e 

[0 0 9 5 ] 042 (A) , (B) 14, 04 1 (D&MM 
ZMit^mm.^.. *cfctKH4 1 fc3R-Tcfc-5K:*i£tt#H 

ti3 3*fC*5frtSOO»**, AugerX^h^ 
5>«ftCcfcO*«)fcjS*Sr^*ro £<Z>"5^ 04 2 (A) 
tt, H4 l©J»«ia€r»t*B«*©*Kfi^Tfrfto 
04 2 (B) t4B4 l©j|fcfflllftHSL&cfc 

[o 0 9 6] 04 2 (a) , (b) ft#«rr*fc:, mm 
m&mk^m$LT*'frt<sL-Dfzm4 2 ca> m 

ISTiW«S3 3«FlC*KW&*0>O<hT i A^in* 

ifi. 04 2 (B) (C*i-**««<7)«^»C»4, T««« 50 
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3 3*K^£n£o<hT i <Dm&mnmzM'p-rz>z.£ 

z.n\z. 04 1 tc^-r j»jaatc*^T, bais 

0, Tffl«d3 3 L T ^ £ C £ £^ L 

[0 0 9 7 ] *fcfctfB4 OCIoT, MBIS5 3 <D 
115 4fcU3VvrffliEPLZTI»3 4 _hfCte±ffiP 

&^TiifffB_tfflP t«ffi3 5*<ttXPL ZTI3 4 
©*4JC*-r*frT^9XvXy? 1 >yan, 03 

(b) \ZKT<D£nnmzmvmm<D&mnfc**/*zs 

[0 0 9 8 ] 04 3 (A) *3<fctf4 3 (B) *4, 5fc<£>0 

4 0 018 5 31C&^T, »iaBA©jftjflli:»2a: 
»B<0»fflaSrV^nfe»ft*H»4"^fet^TfTttofc 

m^t, m4 i\z^£5\zmi&mA(DmMm$:?fffi 

tt#H»*Tfr&l^ *2S»B©}»«iaSrB<fc*H» 
*(C*3^TfT^ofc«'&(Z), f#b*l£:PL ZTR3 4 CO 

[0 0 9 9 ] 04 3 (A) , 4 3 (B) S#Hrr5fc, 

mfsem i s»A*ckr/« 2 spkb <o«waat v^mt>» 

^ffl^TfT&ofcif £^4, PLZT© (111) 
h°-^0i6£te (10 0) fcf-d7©i8$(ctb'<Tfi:<, 

£ftfc*tU **Jfi«(0<J;5tci8 5 3©j»aia 

k^t. *MB»iai»AflD«kaa*^ett*H*+T 

frfcl^ StlI2S2aPiBcoMa^^{b#SM4 , TfT^ 
ofcif^lCte, 04 3 (B) C^t^^CPLZTCO 
(111) If-*** (10 0) ¥-2£Db\ZZ>fr\ZM 
<&0, mffBP L ZTI3 4*fC*5^TP L ZT«ftA« 

iilt<i i i>^[pjtcBEr6iUT^scit^to*^o 

PLZTK34**<11 l^fttCEfaT^il^Ccfc 
0, *imMK:J:«9IR*ft:^r/1S/^i4SB^S0tt 

[0 10 0] ft*5, **««»:*^T6 I ffi8BttSg«# 
!»3 4ttPLZTKIB£;*n*fc<BTf4fc<, PZT* 

»*^»4*BI«iMSftT»-3Tt>«fcli. £ blc, huIBT 

«««f4T i«±jcx/t^^an&p twcEssns 

fc<D-e*4&<> Ru, I r^Wlf^S> ^StCttRu 
02 , I r 02 «0»«ttlMbWT»oTfeJ:^. 

[0 10 1] J^_h, #«W*»*L^*JS«KtH>TK 
flLft^ *»Wf4^d^#3e<D^JBfiajtc[S«Sn^'b 

[0 10 2] 

[5£W<D?Jl$L] W*3R1~3, 8-9lBK<Z)*^HjC0^ 
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[0 10 3] m#iR4~7fin<D*&9l<D&m\ZJ:tl 
*M&8-r* £<!:»;: J: ««#§l<l:T««fi.!:©fH6k: 

[0104] Sfcl^^ 10-13 SB«cCD#5gW::«fcn 

ommw t tt8« fc . iisfssf*:* * /t -> ^ ©TDtiiwi 
[0105] zziz, s*$£i 4mw,<D*%w<Dwmz 

[BB<B«M|iteIttWJ 30 
[01] f£*©»««#* + /V>**fiAfc¥*#S« 
GD#l/££:*:T0T$>-5o 
[0 2] 3SR*#©»ffi»tt*^-rEar*-6. 
[0 3] (A) , (B) tt*SS8i©fn*JI«£«fctf* 

[0 4] 3|c»wjB i ^ffi&nz^z&mntt-** /tv-^ro 
*• 

[0 5] *f^an**6W»CJ:*3fiRtt#*-WV>*fl!> 40 
m*8t££*T0 (toi) T^-So 

[0 6] i£$ i fzjfe&i K <fc * -v / V> * © 

m»!t#'l4^*-r0 (-e<D 2) 

[0 7] #3fiWm*ISWK:«fc*»tt*{M l */V>*© 

m^ta-fc^-tia c-?-©3) 
[0 8] (a) , (b) «. *&wmimi&miz£z,& 

A' -> ^fei^CD Xi^lHlfifA^ - > <h It §5 L T^-T 0T& 
-So 50 
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[0 9 ] Sf.*ro*ffiTf^8lUfc^«^v A->^W(C 
fcW*. Auge r#WT#tt&7G*fl'tf£*'rigTr* 

[010] *fBWSSl£;teMK:£S!l««{M l WV>$' 
rtfCfeit^). Auger »*f T*»ftjc*»** StB 

[011] (A), (B) tt. *fSWSBl*J6«IC«t* 
»««#*-WV>*©*rffi«jft4:A u g e r »ffiT** 
fc7C^^$:^-r0-C ! fe-5), 

[012] (A) . (B) «, 8!*C73*ffiT^S!Lfc^ 
lffm<**-\-/t:>^CDISJrBf18ig<t Au g e r#*TT5fc«>& 

[013] (A) ~ (C) »S*«W«5SI3^Jfi«tC<t4 

-T0 (•€-<£> l) 

[014] (D) ~ (F) tt*«W©»3*i6«tC < i:S 
^Rm#:^vA'>^SrWr-&¥^#:SSC0gtiiXg*^ 
T0 (-€-©2) T&-5>„ 

[015] (G) ~ (I) tt*389iC!)SS3*«W;:«fc<5 
8»*#*WV>*£^T*¥*#SB©«itXg*iS 
T0 (f0 3) T$5o 

[016] *56W©S4S6Jfi«KJ:4ifi5««#^r-v^-> 
^ro^**-r0Tfe-g>„ 

[017] 01 6 cBRtft+t^i'i'fflSillS^ 
-f0Xfe5., 

[018] 01 6 /V>*©!fttt£jS-rBI 
(^-CDl) 

[019] 01 6CDilSISm&*WN°S^CD#14£^-t0 
(-€-£> 2) T2fe&. 

[02 0] 01 6©i«a3*{£*-W\°->^CD!|#tt£:^-r0 
(-€-©3) T&£. 

[021] 01 6 <Dmmw.fr* ws5><r>®'&*7jktm 

[02 2] 0 1 6 (D&mnfc*>rni/?(D<$te.$:7r;-rm 
(-€■0 5) 

[023] 0 1 6<Di$mn.fc**rt>'?cDikmnm£i& 
[024] *§&w<DWi5mffiM\z&z>mmmft-*vrtz/ 

[02 5] 02 4«5I8Tilj6$nfcS5«*(*:^-v^>' 

[02 6] 02 4COX8T^$nfciS5l5l*«:+^/V> 

[02 7] 0 2 4©XgT«iiSn;fc«»*fMr-W , t-> 
^OJt 9 jm^i^S^^fflaffiaiOM«^^'T0X$> 
5. 

[02 8] 02 4©X8TMii3ftfciftBS«#4 l l'/t>' 
^ co U - i7 fl »ft4#ti £ jpf g'J © 0T $} Z> . 

[02 9] *^^CD^6SliS^J{cJ;SiBJ^«#:*^/1-> 
^<0»ifixe**-rBlT**. 
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[03 0] 0 2 9 0XST«itSn-SKR«fl:+-v^-> 

? <d u - z> nmFftt £ yjk-f m t & -a . 

^cd U -^»St!NH4£^t- S'Jcd0t&-£><. 

[in3 2] 112 9<nx®-cmmzt\z>mmte* j rni/ 

^cDU-£^»^tt£*T£ eKgijcD0T&&<, 

[03 3] 02 dcDxmTm&ztxzmgmte**/*^ 

9 CD ') - ? £ $ £ ICgiJ CD 0T * -5 . 

[03 4] 02 9CDIgT*$25g£*l&itSS^#^i'A':>< 
^CDtblHS*£^-r0TS)-5o 10 

[03 5] *^H^«m7*ig«(C,i;^ii5IS^^^/t-> 
^CD«!ifiXg£^-r0T*-5„ 

[03 6] 0 3 5(73ISTSii§2nfcii5!i«&:+ J f A°-> 
^CDU-^flft^tt£*-T0T&<5o 

[03 7] 0 3 5©XfST§2^£ttfc;SOHm#*'Wlv 

-a. 

[03 8] *^B^CD^8*^J(Ci;Sig5iS«^+^/t-> 
? CDSJig Ig £ ^"T 0 T & -5 o 

[03 9] 03 8CDXSTSJ^$nfc^5IH««:^ + /V> 20 
^cd U -^^#14£*T0T;&-5o 

[04 0] ^BjjcD^g^MWfCtS^^Sim^^^Av 

^ cDSiiixe 0-e& -So 
[041] 04 o^<nmm%xm\z&rtz>u&mm-7u 

[04 2] (A) , (B) te, 04 0CDXf§TS{jfi£*l 

^m® \ a- -> * fc 43 -a Tiren * cDtc*^-^ 

Sr. fie*CD^^-e®ig$tlfc5isS^#:+^A 0 i>^CDt)CD 

ttte?tT^-r0T^^. 

[04 3] (A) , (B) «, 04 OCDX@T®ljfi£n*30 
[01] 



10 




30 

* fc&tjfmft* -V /1 (C&tt ■55^IS*#:^CD X«0|Jf /I 
tS*CD^TSjg^tl7i5SiS«^^^/V>^ 
CDfcCDtJt&LT^t" 0T&-5„ 
[^CDtftH^] 

11,31.51 mm. 

3 0 ^ijfQft^A 0 ^ 
3 2 Si02i 

3 3 rmmmm 

33 a Tmmmnf-y 

3 4 

3 5 ±mmmm 

35 a ±mmm^^-> 

5 2 7j-)l\:Mitm 

5 3 y- hffiisig 
54 y— v-mm 
5 5, 56 ikmm® 

5 7 CVD«6^ 

5 8 Mv hmmm 

5 9.7 0 JfP B 1*gif« 

6 0 ay$>{7b*-)l< 

6 1 #ijyija>i 

6 2 #'Jy'j3>^7^ 

6 3 Pt/Til 

6 4 P L Z 

6 5 rmmm 
e 6 &mmitm 

6 7 

6 8 uywh-fc—ii 

6 9 ±#)m® 

7 1 &nn?-> 

[0 2] 




E 



(17) 



&m 2000-1 56473 



[03] 



m4] 



(A) , (B) iteawcox i mvM&xvmzxma 
d; s & s§ * / < *> ^ <o sue x it £ la 



(A) 



(8) 



✓-35 Pt 

^34 PUT " 
~~33Pt/Tl 

■32 Si0 2 

31 SI 




P32 SiOz 
31 Si 



P LZT 



38 




[EI 5] 



[0 6] 



Fatigue ( ) 




I.E+OO I.E+G3 I.E+OS l,E+09 



■ ( JiSJ* 

) 

• *RW ( ISAffc 

) 

- ft* 



Cycle 



Retension c &n ) 




■ *36^ ( 1SS 



10 IOO 
Time at \5CTC ( Hours) 



[0 7] 



[0 9] 



Imprint (TUc*) t$t£ 



IOO 



GO 




I IO IOO 

Time at I50t (hours) 




IO 



20 30 40 50 
Sputter Tlme(min) 



60 



(18) 



tSPfl 2000-1 56473 



[08] 




CM 

O 



Si' 



§ s § l g » 

<Bd3) | 



rrm 



<wtoM 



[010] 



«OOrr 
90 
60 
70 
60- 
50 
40 
30 
20 
10 



— pt 



o 



TJ 



pb 



Zr 




10 20 30 40 SO 
Sputter Time Cm in) 



60 



[011] 



[016] 



B 0 



.88 P t i:88*fii 
I ^85 BST« 



84 RuTSliftft 



( 

-83 T i N 

^82 T i 

ei s i 



(A) 




CB) 



IOO 



g ao 



I 60 
1 50 
| 40 
\ 30 



n 
i 

T 



I 



SI2 




I7.5min 



30 40 50 60 70 80 90100 



Sputter Tlme(min) 



(19) 



Jftgfl 2000-1 56473 



[Ml 2] 



[013] 



?<Dmmnmt Auger ^-c^^^m^tm 



(A) 



(A) 




<B) 



g 

c • 
o 

a 

(B) § 

£ 
o 




(C) 



57 54 

















53 5 


5 53 5( 





53 55 53 56 

54 58 54 60 61 



I2.5min 



Sputter Time <min) 



53 55 53 56 



[017] 



-57 
-52 

-51 





1 8] 



121 6©KRW^^/^i/^OTKitxS*7prria 



01 s^^^tt+wfv^oretefc^t-HC^tDi ) 



i 

o.i 

0J01 

1E-3 

1E-4 

1E-5 

IE-6 

IE-7 

IE-8- 

\E-9- 

IE-10 
-3 



■ 


urn a 




K« B 


• 


un c 


▼ 


D 



•„< 



lA . 



-I 0 I 

Voltage IV) 



IS1 
XHZ 
X@3 
XS4 

XS 5 
IS 6 
IS 7 



I 



IZ 



TTZL 



~r 







CVD-BSTB2JBI 




















1 














1 1 


K*4A |KI4B K«c HUD 



t — r 



i 



IE 



(20) 



&B8 2000-1 56473 



[014] 



[HI 5] 



iO) 



(E) 



(F) 




58 54 62 64 ,63 

















1 


*-y--i 



53 56 



-59 
-57 
-52 
-51 




67 58 54^^ 68^^ ^ ^67 



<G) 



(H) 



67- 



(I) 




58 ( 54 



55 53 56 



1 9] 



I 

0.1 
O.OI 
IE-3 
IE-4 
IE- 5, 
IE-6 
IE-7 
IE-4 
IE-9 - 
IE-IO 



■ 




A* 






B* 


• 




C* 






0' 



— ■ ' — -> 1 ■ ' * *• ■ i i 



i o I 
Voltage (V) 



[02 0] 
7 = — >u» if U fel as-depo ) K »<D 1 - V« ft 



f lE-Ol . 

g IE-02 - 
o _ IE-OS - 
* cu IE-OA - 
| E I E-05 - 
§ £ I E-06, r . 
2 < IE-07 
& - 1E-08 - »• 



IE-OS 
IE-IO 



'V >* 



o 

VCV) 



[02 5] 



1.E-06 
1.E-07 

i.E-oa 

!13S 



I! 











-^3 




DRTN 



-3 -2-10 1 
VCV) 



(21) 



43 M 2000-1 56473 



(2 1] 



12 2] 



ttS<k 7 A. { R T N 70CC)«t>iWTofcfim<01 -V 



I c_ 



lE-Ol 
IE-02 



IE-a3 lk «« 



1 g IE- 04 

0 S IE-07 

I E-OS 

1 I E-09 
« I E- JO 



O 
V( V) 



01 eoisais^+^/oyo^tt^tiat^s ) 



£ I.E-OI 

5 1.E-02 
° ~ l-E-03 

w I.E-04I 

g 5 i.E-oa 

" 5 I.E-07' 

6 I. E-08 
3 IE-09 
g (.E-IO 




[02 3] 
RTNaaai.:wT£ifca«*<DH<t 



[02 4] 



[ 




450 500 550 600 650 700 750 
RTN Temperotur«(lC) 



X 



31 



RTN (*£RftT=-*) 
31 



[FA (SI»»«7z-./P) 



3 



T 

RTN 



2atep 



XS1 1 
XS1 2 
IS1 3 

xm 4 

X»1 5 
XI1 1 6 



[026] 



[02 7] 




as-depo RTN 



300 
250 
200 
ISO 
100 
50 
0 











































































2 step 



450 500 550 600 650 700 750 
RTN T«mp«raturv CO 



[02 8] [03 0] [03 1 ] 




1.E-01 
1.E-02 
1.E-03 
1JHW 
1.M5 
1.E-08 
I.E-07 
1£-08 
1JE-09 
1.E-10 



-3 -2 -1 



0 

VCV) 



2 3 



1.E-01 
^ 1.E-02 
6 E 1.E-03 

1.E-08 
1.E-07 
1.E-08 
1.E-09 
1.E-10 



Si 



x RTN 5««o 
•RTN lOseo 
ORTNSOseo 



0 

VCV) 



(22) 



ftffi 2000-1 56473 



[02 9] 



Ru/T i n/t iTiawax/^^ 



BST»X'<^* 



RTN <f&A<br=-*) 



FA CMHMTs-*) 



1 



2step 



1H2 1 
XII2 2 
XH2 3 
XI12 4 
XII 2 5 
X*M2 8 



[03 2] 



FAB*!H20#©tt»<D*SK*HWt 



1.E-01 
«~ LE-02 

|^ 1.E-04 
I.E-05 
" > 1.E-06 
f t.E-07 

o 1.E-09 
1.EH0 



x RTN 5*eo 
• RTN IOsm 
o RTN 30« oo 
ARTN 60sac 



-3 -Z 



-1 0 1 

V(V> 



[03 3] 



If 



1.E-01 
1 -E-02 
o 1.E-03 
O $ 1 E-04 
d — 1.E-05 

I g 1.E-07 

J ° 1.E-09 
1.E-10 



x RTN 5aec 
• RTN 10sec 
□ RTN 30sec 
A RTN 60sec 




0 
V(V) 



[03 4] 



300 
250 
200 
150 
100 
50 
0 





xFAtOmin 
• FA 20mln 
□ FA 30min 
































! ( 


P i 


p 

































30 60 90 120 150 
RTN Tlme(second) 



[03 5] 

*3m&* 7 *ttWC*SSflB*fc* w<^*<DSHfiX«*?jTrB 



r Ru/T i N/T iTffl*fi^/<.^ I XS3 1 

1 J 

1 BSTJflt*/^* | XS3 2 



FA (B**««y^-*> 



rtn mr*it7=.-)» 



fa (B*ft«fir=,-/v) 

I I — 



XftS 5 



1 — 



— I 



2step 



Sstep 



xiaa 3 

XIS3 4 

J 

XS3 6 
XS3 7 



[03 6] 



x 2 step 
• 3 step 



il 

ii 



•0-2-1 0 1 2 3 
V(V) 

[04 1] 

bho* cotettJixe u: * it * mrnrnm r a ^ 9 a * ^ r ej 




(23) 



2000-1 56473 



13 7] 



EJ350XOS V WiS & fi ft B5K«1** * / * 5/ * 



2stepfcW i: 3stepfcm<0ifc»«*$J 
300 



jx 2 stop 



3 step 



250 
200 
*> 150 
100 
50 



30 



60 90 120 150 
RTN Time (second) 



[H3 8] 



P t/TaTfilia^^ 



BSTttX/<** 



FA (M5R««T--^) 



5 * 



XfI4 1 
XH 4 2 
XS4S 
IS 4 4 
XIS4 5 
XfS 4 6 



ms 9] 



« 1.E-01 
Si*? 1.E-02 
I § 1.E-03 

o — 1.E-05 
1.E-06 
£ « 1.E-07 



1.E-09 
1.E-10 















1 





•3-2-10 1 2 3 
V(V) 



[04 0] 



Pt/T ITW«a/< y » | XS5 



I 



PLZTttX/<„* 



RTA/FA 



| pt±flB»aa/< y » I 



XK5 2 
XIS53 
XS5 4 



XSS 5 



(24) 



2 0 0 0— 1 56473 



[04 2] 



[04 3] 




100 
_ 90 
£ 80 
•| 70 
| 60 
g 50 

■| 30 
§ 20 
10 



10 



20 30 40 

Sputter Time (mln) 
(a) 



10 20 30 40 

Spuller Time (min) 
(b) 



50 



50 



60 





o 


( ^\ Pt 










34 


33 Y 






I °/\.A 







60 



win 



ffffiifp 



=7 



IffffMfs 



(51) Int. Ci. 7 MSUBE*! F I f-73-K (##) 

HO 1 L 21/8247 
29/788 
29/792 

(72)«9J# ^# -* (72)RH¥ 0JI*J 

w^iiim;ii^rtT4 3 iiE±/h0a*4Tg i# »^jiimin^rrT*i^E±/hEa*4T@ is 



